INTRODUCTION
A Compton spectrometer [1] has been successfully employed to measure the spectrum of intense x-ray sources, both continuous [2] [3] [4] [5] and pulsed [5, 6] . In this method, illustrated in Figure 1 (left), a collimated beam of x-rays incident on a convertor foil ejects Compton electrons. A collimator may be inserted into the entrance of the spectrometer to select the angular acceptance of the forward-scattered electrons, which then enter the magnetic field region of the spectrometer. The position of the electrons at the magnet's focal plane is proportional to the square root of their momentum, allowing the x-ray spectrum to be reconstructed. The focal plane detector is a Carestream Flex-GP image plate. The energy resolution is the greater of 1% or 0.1 MeV [1, 7] . A photograph of our 0.5 -20 MeV Compton spectrometer is shown in Figure 1 (right).
EXPERIMENTAL DETAILS
At the Mercury pulsed power machine [8] at the Naval Research Laboratory, the first measurement performed on a distributed x-ray source was taken; all previous measurements were taken at machines producing a point source of x-rays [2] [3] [4] [5] [6] . Unlike a rod-pinch diode (in which electrons are focused upon a thin rod producing spot sizes as small as 0.75 mm), the source was a large area diode (LAD) so-named because electrons are distributed over a relatively large area (> 15 cm diameter) and directed into a tantalum foil, generating bremsstrahlung x-rays. The electrons are not distributed uniformly over this diameter; rather, a ring is formed with the most intense x-ray production at a radius of 12 cm. The dose produced was measured by calcium fluoride thermoluminescent dosimeters as ~200 R at 1 m. Spectral measurements were conducted to validate model predictions of the produced x-rays.
The Compton spectrometer was fielded close to the x-ray source and off-center (12 cm), in-line to an intense portion of the beam produced by the large area diode LAD. The source to convertor distance was 1.1 m. A lead shield was built around the spectrometer to reduce the x-ray background. The Mercury machine itself was shielded with steel and the beam exit collimated as shown schematically in Figure 2 . 
ANALYSIS AND RESULTS
Sample image plate data are shown in Figure 3 . The electron signal is the white streak in the center of the left image. Background data was taken by introducing a sweeper magnet downstream of the converter foil on select shots, which diverted the Compton electrons from the spectrometer opening. The effect of adding the sweeper magnet is evident in Figure 3 . A 6 mm beryllium converter target was used to produce the measured electrons. After background subtraction, the electron signal as a function of position was determined by fitting a backgroundsubtracted Gaussian to each energy bin (vertical lineout perpendicular to the signal). The electron signal was also corrected for the non-linear energy response of the image plates. The position-to-energy calibration from Ref 2 was employed to convert the image plate positions to energy, and the sensitivity curve from Ref 1 was used to calculate the photon energy signal from the electron distribution.
The particle-in-cell code LSP [9] was used to simulate Mercury in its current configuration (negative polarity, running at approximately 5 MV, using the center conductor described in Ref 10) . The Monte-Carlo code ITS [11] was used to compute the radiation produced in the bremsstrahlung converter based on the electron beam generated by LSP. A comparison of 4 shots to the LSP/ITS model is shown in Figure 4 . In Figure 5 is shown the time-integrated spectra from a series of shots and an averaged spectrum compared to the LSPsimulated spectrum. The spectra were normalized at 1.6 MeV.
The sensitivity curve used to convert the electron distribution into a photon spectrum was taken from a previous publication [1] and underestimates the photon signal at higher energies; the correct sensitivity curve is in the process of being implemented. Despite this sub-optimal analysis, the spectra agree well. The endpoint measured was consistently quite close to the 4-5 MeV expectation based upon measurements of voltage and current on the machine. The shot-toshot spectral variation for all the data is being investigated, but endpoint variation appears to be < 10%. 
CONCLUSIONS
The ability of Compton spectrometers to provide full spectral information of a pulsed, distributed source was demonstrated for the first time. The x-ray energy spectrum of the Mercury pulsed power machine in a LAD configuration was measured and compared to predictions. Although the analysis is incomplete, the results exhibit adequate agreement to validate the LSP/ITS model.
